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PREFACE 


This  report  is  prepared  under  guidance  contained  in 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for 
Phase  I  Investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 

D.C.  20314.  The  purpose  of  a  Phase  I  Investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigations,  and  analyses  involving 
topographic  mapping,  subsurface  investigations,  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  Investigation;  however,  the  investigation  is  intended 
to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field 
conditions  at  the  time  of  inspection  along  with  data  available 
to  the  inspection  team.  In  cases  where  the  reservoir  was 
lowered  or  drained  prior  to  inspection,  such  action,  while 
improving  the  stability  and  safety  of  the  dam,  removes  the 
normal  load  on  the  structure  and  may  obscure  certain  conditions 
which  might  otherwise  be  detectable  if  inspected  under  the 
normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam 
depends  on  numerous  and  constantly  changing  internal  and 
external  conditions,  and  is  evolutionary  in  nature.  It  would 
be  incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  continued  care  and 
inspection  can  there  be  any  chance  that  unsafe  conditions  be 
detected . 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  Guidelines,  the  spillway  design  flood  is  based  on  the 
estimated  "Probable  Maximum  Flood"  for  the  region  (greatest 
reasonably  possible  storm  runoff) ,  or  fractions  thereof.  The 
spillway  design  flood  provides  a  measure  of  relative  spillway 
capacity  and  serves  as  an  aid  in  determining  the  need  for  more 
detailed  hydrologic  and  hydraulic  studies,  considering  the  size 
of  the  dam,  its  general  condition 
potential . 
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PHASE  I  INSPECTION  REPORT 


NATIONAL  DAM  INSPECTION  PROGRAM 

BRIEF  ASSESSMENT  OF  GENERAL  CONDITION 

AND 

RECOMMENDED  ACTION 


Name  of  Dam: 


Size: 

Hazard 

Classification: 

Owner: 


State  Located: 
County  Located: 
Stream: 


Lake  Lehigh  Dam 
NDI  ID  No.  PA-00151 
DER  ID  No.  64-51 

Small  (10  feet  high;  1 63  acre-feet) 


High 


D.  M.  Brandon,  Jr.,  D.  C.  Brandon, 
and  D.  L.  Brandon 
1710  Leon-Simon  Drive 
New  Orleans,  LA  70122 

Pennsylvania 

Wayne  and  Lackawanna 

Lehigh  River 


Dates  of  Inspection:  29  October  1980 

6  November  1980 


Based  on  visual  inspection,  available  records,  and 
engineering  calculations,  Lake  Lehigh  Dam  is  considered  to 
be  in  poor  condition  and  is  judged  to  be  unsafe, 
nonemergency.  Based  on  the  size  and  hazard  classification 
of  the  dam,  the  recommended  Spillway  Design  Flood  (SDF) 
varies  between  1/2  the  Probable  Maximum  Flood  (PMF)  and 
the  PMF.  Considering  the  size  of  dam  and  reservoir,  the 
1/2  PMF  is  selected  as  the  SDF.  Based  on  conditions  at 
the  time  of  the  inspection,  the  spillway  will  pass  only 
two  percent  of  the  PMF  without  overtopping  the  dam.  The 
spillway  capacity  is  rated  as  seriously  inadequate.  It  is 
judged  that  the  dam  could  not  withstand  the  depth  and 
duration  of  overtopping  that  would  occur  for  the  1/2  PMF. 

A  failure  of  the  dam  will  increase  the  hazard  to  loss  of 
life  at  several  homes  located  downstream. 


Tne  spillway  timbers  are  badly  deteriorated.  Seepage 
is  extensive  and  is  estimated  at  500  gallons  per  minute 
(gpm).  The  seepage  is  concentrated  at  the  principal 
spillway  abutments  and  has  probably  contributed  to 
settlement  of  the  embankment.  The  dam  shows  numerous 
signs  of  distress. 

There  are  no  means  of  drawing  down  the  reservoir 
since  the  outlet  works  facilities  are  nonfunctional. 

Representatives  of  the  Baltimore  District,  Corps  of 
Engineers  and  Pennsylvania  Department  of  Environmental 
Resources  visited  the  dam  on  6  November  1980.  The  dam 
was,  at  that  time,  assessed  as  unsafe,  emergency  by  the 
Baltimore  District,  Corps  of  Engineers.  On  13  November 
1980,  the  District  Engineer  of  the  Baltimore  District, 
Corps  of  Engineers  sent  a  letter  to  the  Governor  of  the 
Commonwealth  informing  him  of  the  unsafe  conditions  at  the 
dam  and  recommending  that  the  dam  be  breached.  Since  that 
time  the  Owner  has  taken  the  following  measures  in  order 
to  reduce  the  hazards  associated  with  the  dam: 

(1)  Engaged  an  engineer  to  develop  plans  for 
rehabilitation  of  the  structure. 

(2)  Developed  an  emergency  operation  and  warning 

plan. 

(3)  Breached  a  portion  of  the  dam  which  has  lowered 
the  pool  level  approximately  three  feet. 

In  view  of  the  recent  actions  taken  by  the  Owner, 

Lake  Lehigh  Dam  has  been  re-cssessed  as 
unsafe-nonemergency. 

The  following  measures,  listed  in  approximate  order 
of  priority,  are  recommended  to  be  immediately  undertaken 
by  the  Owner: 

(1)  Continue  to  maintain  the  reservoir  at  its 
present  (lowered)  pool  level.  The  breach  in  the  dam 
should  be  of  sufficient  size  that  it  is  not  possible  to 
impound  any  significant  quantity  of  water  behind  the  dam 
during  a  flood. 

(2)  Continue  developing  plans  to  repair  or  remove 
the  dam  and  its  appurtenant  structures.  If  the  Owner 
chooses  to  repair  the  dam,  he  should  perform  additional 
studies  to  more  accurately  ascertain  the  spillway  capacity 
required  for  Lake  Lehigh  Dam  as  well  as  the  nature  and 
extent  of  mitigation  measures  required  to  make  the 
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spillway  hydraulically  adequate.  Appropriate  action 
should  be  taken  as  required.  In  addition,  repairs  to  the 
dam  should  address  the  various  deficiencies  noted  in  this 
report. 

Al]  investigations,  studies,  designs,  and  inspection 
of  construction  should  be  performed  by  a  professional 
engineer  experienced  in  the  design  and  construction  of 
dams . 


In  addition,  the  Owner  should  institute  the  following 
operational  procedures: 

(1)  During  periods  of  unusually  heavy  rains,  provide 
round-the-clock  surveillance  of  the  dam. 

(2)  When  warnings  of  a  major  storm  are  given  by  the 
National  Weather  Service,  the  Owner  should  activate  his 
emergency  operation  and  warning  plan. 

If  the  Owner  chooses  to  repair  the  dam,  he  should 
institute  the  following  maintenance  procedures: 

(1)  Institute  an  inspection  program  such  that  the 
dam  Is  Inspected  on  a  regular  basis.  As  presently 
required  by  the  Commonwealth,  the  inspection  program 
should  include  a  formal  annual  inspection  by  a 
professional  engineer  experienced  in  the  design  and 
construction  of  dams.  Utilize  the  inspection  results  to 
determine  If  remedial  measures  are  necessary. 

(2)  Institute  a  maintenance  program  and  develop  a 
formal  maintenance  manual  so  that  all  features  of  the  dam 
are  properly  maintained. 
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LAKE  LEHIGH  DAM 


NDI  ID  No.  PA-00151,  DER  ID  No.  64-51 
PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 


SECTION  1 

PROJECT  INFORMATION 


1.1  General. 


a.  Authority.  The  Dam  Inspection  Act,  Public  Law 
92-367,  authorized  the  Secretary  of  the  Army,  through  the 
Corps  of  Engineers,  to  initiate  a  program  of  inspection  of 
dams  throughout  the  United  States. 

b.  Purpose .  The  purpose  of  the  inspection  is  to 
determine  if  the  dam  constitutes  a  hazard  to  human  life  or 
property . 

1 . 2  Description  of  Project. 

a.  Dam  and  Appurtenances.  Lake  Lehigh  Dam  is  an 
earth/rockfill  and  dry  stone  masonry  structure  with  a 
rock-filled  timber  crib  spillway  located  near  the  center 
of  the  embankment  and  a  vegetated  spillway  at  the  right 
abutment.  The  dam  is  also  known  as  West  End  Pond  Dam.  It 
is  10  feet  high  and  approximately  320  feet  long,  including 
the  88-foot  long  principal  spillway  and  20-foot  long 
emergency  spillway.  The  downstream  side  of  the  dam  is 
formed  by  a  vertical  dry  stone  masonry  wall.  The  upstream 
slope  of  the  dam  is  surfaced  with  riprap.  A  double  row  of 
two-inch  plank  sheeting  was  placed  vertically  at  the 
upstream  crest  of  the  dam.  The  sheeting  reportedly 
extended  from  the  foundation  to  the  top  of  the  dam. 

The  88-foot  long  principal  spillway,  located  near 
the  center  of  the  dam,  is  a  rock-filled  timber  crib 
founded  on  gravel.  The  timbers  were  extended  15  feet  into 
the  embankment  on  either  side  of  the  spillway.  The 
upstream  side  of  the  spillway  originally  had  a  double  row 
of  two-inch  plank  sheeting  similar  to  that  placed  along 
the  crest  of  the  embankment  portions  of  the  dam.  Although 


the  original  spillway  was  completely  lined  with  planks, 
the  crest  of  the  existing  spillway  is  now  surfaced  with 
stone  and  small  rock.  The  maximum  base  width  of  the 
spillway  was  originally  reported  to  be  24  feet.  The 
remains  of  a  plank-lined  flume  with  a  low-level  corrugated 
metal  outlet  pipe  is  located  at  the  left  end  of  the 
spillway.  It  is  now  backfilled  with  soil  and/or  rock  and 
is,  therefore,  nonfunctional. 

The  emergency  spillway  is  a  20-foot  wide 
vegetated  channel  which  curves  around  the  right  end  of  the 
dam.  The  crest  of  the  spillway,  however,  is  approximately 
0.3  foot  above  the  low  top  of  dam. 

b.  Location.  NLake  Lehigh  Dam  is  located  on  the 
headwaters  of  the  Lehigh  River  in  Lehigh  Township,  Wayne 
and  Lackawanna  Counties,  approximately  one-half  mile 
northwest  of  Gouldsboro,  Pennsylvania.  The  dam  is  shown 
on  USGS  Quadrangle,  Tobyhanna,  Pennsylvania  at  latitude 

N  41°  14.9'  and  longitude  W  75°  28.0'.  A  location  map  is 
shown  on  Plate  E-1 . 

c.  Size  Classification.  Small  (10  feet  high,  1 6 3 
acre- feet) . 

d.  Hazard  Classification.  Downstream  conditions 
indicate  that  a  high  hazard  classification  is  warranted 
for  Lake  Lehigh  Dam  (Paragraphs  3.1g  and  5.1c). 

e.  Ownership .  D.  M.  Brandon,  Jr.,  D.  L.  Brandon, 

D.  C.  Brandon,  1710  Leon-Simon  Drive,  New  Orleans, 

LA  70122. 


f.  Purpose  of  Dam.  Recreation. 

g.  Design  and  Construction  History.  Very  little 
information  is  available  concerning  the  design  and 
construction  of  Lake  Lehigh  Dam.  The  dam  was  constructed 
for  the  Lehigh  and  Lackawanna  Ice  Company  in  1900  under 
the  supervision  of  W.  L.  Harvey,  Civil  Engineer.  Mr. 
Harvey  was  founder  of  the  Lehigh  and  Lackawanna  Ice 
Company.  Although  several  modifications  have  been  made  to 
the  structure  during  its  lifetime,  none  of  these  changes 
have  been  documented.  They  include  the  addition  of  the 
emergency  spillway  at  the  right  abutment,  addition  of  a 
low-level  outlet  pipe  in  the  wooden  flume,  and  addition  of 
earthfill  over  the  rockfill  embankment. 

h.  Normal  Operational  Procedure.  The  reservoir 
level  is  usually  maintained  at,  or  near,  the  principal 
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spillway  crest.  Excess  inflows  to  the  reservoir  are 
discharged  through  the  spillway.  No  operating  equipment 
is  located  at  the  damsite. 


1 . 3  Pertinent  Data. 

a.  Drainage  Area.  (square  miles)  15.7 

b.  Discharge  at  Damsite.  (cfs.) 

Maximum  known  flood  August  1955 

Discharge 
Unknown . 


Spillway  capacity  at  maximum  pool 


(Elev.  1873.7  feet)  1 60 

c.  Elevation .  (feet  above  msl.) 

Top  of  dam  .873.7 

Maximum  pool  1873.7 

Emergency  spillway  1874.0 

Normal  pool  (principal  spillway  1873.0 

crest) 

Streambed  at  toe  of  dam  1864.0 


d.  Reservoir  Length.  (miles) 

Normal  pool 
Maximum  pool 

e.  Storage .  (acre-feet) 


Normal  pool 
Maximum  pool 


f.  Reservoir  Surface.  (acres) 


Normal  pool 
Maximum  pool 


0.70 

0.70 


132 

163 


44 

45 


g .  Dam. 

Type  Earth/ 

rockfill 
with 
vertical 
dry  stone 
masonry  wall 
on  down¬ 
stream  side 
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g.  Dam.  (Continued) 

Length  (feet) 

Height  (feet) 

Top  Width  (feet) 

Side  Slopes 

Upstream 

Downstream 

Zoning 

Cut-off 

Grout  Curtain 

h .  Diversion  and  Regulating  Tunnel. 

i .  Principal  Spillway. 

Type 

Length  of  weir  (feet) 

Crest  Elevation  (feet) 

Upstream  Channel 
Downstream  Channel 

j .  Emergency  Spillway. 

Type 

Length  of  control  section  (feet) 
Crest  Elevation 


320 

10 

20 

IV  on  4.5H 
Vertical 

Unknown 

None 

Unknown 

None 

Rock-filled 
timber  crib 

88 

1873.0 
Reservoir 
Lehigh  River 

Vegetated 

channel 

20 

1874.0 
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Vegetated 

trapezoidal 

channel 


j.  Emergency  Spillway.  (Continued) 
Upstream  channel 


Downstream  channel 


k .  Regulating  Outlets. 


Vegetated 

trapezoidal 

channel 

Non¬ 

functional 
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SECTION  2 


ENGINEERING  DATA 


2. 1  Design. 


a.  Data  Available.  There  are  no  design  data 
available  for  Lake  Lehigh  Dam. 

b.  Design  Features.  The  project  is  described  in 
Paragraph  1.2a.  The  various  features  of  the  dam  are  shown 
on  the  photographs  in  Appendix  C  and  on  Plate  E-2  in 
Appendix  E. 

c.  Design  Considerations.  The  design  of  the  dam 
cannot  be  adequately  assessed  from  available  information. 

2.2  Construction. 


a.  Data  Available.  There  are  no  construction  data 
available  for  Lake  Lehigh  Dam. 

b.  Construction  Considerations.  The  construction 
of  the  dam  cannot  be  assessed  from  available  information. 

2.3  Operation .  There  are  no  formal  records  of  operation. 
Records  of  inspections  performed  by  the  Commonwealth  are 
available  for  the  period  from  1915  to  1965.  A  summary  of 
these  inspections  is  included  in  Appendix  A. 

2.4  Evaluation. 


a.  Availability.  Engineering  data  were  provided  by 
the  Bureau  of  Dams  and  Waterway  Management,  Department  of 
Environmental  Resources,  Commonwealth  of  Pennsylvania 

( PennDER ) . 

b .  Adequacy.  The  type  and  amount  of  design  data 
and  other  engineering  information  are  limited.  The 
assessment  of  the  dam  must,  therefore,  be  based  on  the 
combination  of  available  data,  visual  inspection, 
performance  history,  and  hydrologic  and  hydraulic 
assumptions . 

c.  Validity.  There  is  no  reason  to  question  the 
validity  of  the  available  data. 


SECTION  3 
VISUAL  INSPECTION 


3. 1  Findings. 

a.  General .  The  overall  condition  of  the  dam  is 
poor.  Noteworthy  deficiencies  observed  are  described  in 
the  following  paragraphs.  The  complete  visual  inspection 
checklist  and  field  sketch  are  given  in  Appendix  B. 

The  reservoir  pool  was  approximately  1.4  feet 
below  the  spillway  crest  at  the  time  of  the  inspection 
which  was  performed-  on  29  October  1980.  A  follow-up 
inspection  was  performed  on  6  November  1980  by 
representatives  from  the  Baltimore  District  Corps  of 
Engineers,  Pennsylvania  Department  of  Environmental 
Resources,  and  Gannett  Fleming  Corddry  and  Carpenter, 

Inc . 


b.  Embankment .  The  crest,  upstream  slope,  and 
downstream  toe  of  the  dam  are  partially  overgrown  with 
brush  and  small  trees  ranging  in  size  up  to  six  inches  in 
diameter.  Low  areas  were  observed  on  the  crest  of  the  dam 
adjacent  to  and  at  both  ends  of  the  principal  spillway. 
Each  low  area  is  approximately  80  to  100  square  feet  in 
size  and  12  to  18  inches  lower  than  the  remainder  of  the 
embankment.  Concentrated  seepage  was  observed  at  the  toe 
of  the  dam  at  both  locations.  A  slight  drawdown  of  the 
water  surface  was  observed  at  the  upstream  side  of  the  dam 
to  the  right  of  the  spillway  where  the  seepage  entered  the 
embankment.  The  flow  could  be  heard  rushing  through  the 
embankment  at  both  ends  of  the  spillway.  It  is  possible 
that  this  seepage  is  causing  internal  erosion  of  the  dam 
which  could  be  responsible  for  the  low  areas.  The  low 
areas  may  also  have  been  caused  by  overtopping  of  the  dam 
during  high  pool  levels.^  The  total  seepage  from  the  dam 
was  estimated  at  500  gallons  per  minute  (gpra).  A 
significant  portion  of  this  is  probably  flowing  through  or 
under  the  principal  spillway.  The  toe  of  the  spillway 
could  not  be  observed  as  it  was  submerged. 

Two  small  depressions  were  also  observed  on  the 
crest  of  the  dam  to  the  left  of  the  spillway,  both 
approximately  two  feet  in  diameter  and  six  to  twelve 
inches  deep.  The  cause  of  the  depressions  could  not  be 
readily  determined,  although  they  may  be  the  result  of  the 
upper  layer  of  soil  settling  into  the  lower  rockfill  layer 
which  formed  the  original  embankment.  A  larger  depression 
20  feet  long,  3  feet  wide  and  18  inches  deep  was  found 
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along  the  downstream  edge  of  the  dam  crest  to  the  right  of 
the  spillway.  Depressions,  or  voids,  were  also  observed 
along  the  upstream  edge  of  the  embankment  crest.  Two  such 
depressions  about  ten  feet  long,  two  feet  wide  and  12  to 
18  inches  deep,  may  be  the  result  of  the  void  created  by 
the  deteriorated  wood  sheeting  along  the  edge  of  the 
crest.  A  small  sloughed  area  about  four  feet  in  diameter 
and  two  feet  deep  is  located  just  to  the  left  of  the 
wooden  flume  on  the  downstream  edge  of  the  crest. 

The  upstream  slope  of  the  dam  is  surfaced  with 
dumped  rock  and  is  generally  in  fair  condition,  although 
the  rock  is  sparse  in  a  few  places.  The  vertical  dry 
stone  masonry  wall  on  the  downstream  side  of  the  dam  is  in 
fair  condition.  Some  rock  has  been  dumped  at  the  toe  of 
the  wall  along  the  right  end  of  the  dam. 

c.  Principal  Spillway.  The  timbers  forming  the 
spillway  are  very  badly  deteriorated.  This  is  probably 
the  result  of  continuous  wetting  and  drying  during  the 
80-year  life  of  the  structure.  The  crest  of  the  spillway 
has  been  altered  substantially  from  its  original 
configuration.  This  alteration  was  probably  performed  in 
an  attempt  to  delay  deterioration  of  the  structure.  The 
crest  is  now  surfaced  with  stone  and  small  rock  and  is 
contained  on  the  downstream  edge  by  wooden  planks  and 
corrugated  sheet  metal.  The  vertical  wooden  planks  at 
each  end  of  the  spillway  are  also  badly  deteriorated  which 
tends  to  create  voids  within  the  dam.  Although  the 
downstream  toe  of  the  structure  was  submerged,  it  is 
estimated  that  a  substantial  percentage  of  the  total 
seepage  from  the  dam  is  flowing  under  or  through  the 
spillway.  Overall  the  spillway  is  in  very  poor 
condition. 


d.  Emergency  Spillway.  As  shown  on  the  top  of  dam 
profile  (Plate  E-2 ;  ,  the  spillway  crest  is  higher  than  the 
minimum  top  of  dam  elevation  which  renders  the  spillway 
nonfunctional.  Brush  and  small  trees  are  growing  in  the 
spillway  approach  and  discharge  channels. 

e.  Outlet  Works.  The  outlet  works  stru'ture  has 
bean  backfilled  with  soil  and  rock  and  is,  therefore, 
completely  nonfunctional.  The  wooden  planks  which  once 
formed  the  flume  are  badly  deteriorated  and  as  pi  ^viously 
mentioned  tend  to  create  voids  in  the  dam. 
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f.  Reservoir  Area.  The  Lake  Lehigh  watershed  which 
is  predominantly  wooded  has  six  other  dams  and  several 
small  ponds  located  within  its  boundaries.  The  Lake 
extends  to  the  downstream  toe  of  Johnson  Pond  Dam  which  is 
located  approximately  0.7  mile  upstream. 

g.  Downstream  Channel.  Five  homes  are  located  in 
low-lying  areas  approximately  one  mile  downstream  from  the 
dam.  The  lowest  of  these  is  approximately  seven  feet 
above  the  streambed.  Because  of  the  configuration  of  the 
stream  valley  in  this  area,  it  is  estimated  that  at  least 
two  of  the  residences  would  be  flooded  in  the  event  of  a 
dam  failure. 
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SECTION  4 


OPERATIONAL  PROCEDURES 


4.1  Procedure .  During  normal  flow  conditions  the 
reservoir  pool  is  maintained  at  or  slightly  above  the 
principal  spillway  crest.  During  wet  periods,  excess 
inflows  are  discharged  through  the  principal  spillway. 

The  emergency  spillway,  as  indicated  in  Section  3,  is 
essentially  nonfunctional.  There  are  no  functional  outlet 
works  facilities. 

4.2  Maintenance  of  Dam.  There  are  no  established 
procedures  for  maintenance  of  the  dam.  Although  repairs 
were  made  regularly  prior  to  1965,  very  little  maintenance 
has  been  performed  during  recent  years.  This  is  evidenced 
by  the  current  condition  of  the  dam  and  its  appurtenant 
structures . 

4.3  Maintenance  of  Operating  Facilities.  There  are  no 
functional  outlet  works  facilities  or  operating  equipment 
at  the  dam. 

4.4  Warning  Systems  in  Effect.  No  emergency  operation 
and  warning  system  has  been  established  for  the  dam. 

4.5  Evaluation  of  Operational  Adequacy.  The  maintenance 
of  the  embankment  and  spillways  is  very  poor.  The  outlet 
works  could  not  be  made  functional  without  completely 
reconstructing  it.  The  lack  of  a  periodic  inspection 
program  has  allowed  potentially  hazardous  conditions  to  go 
unobserved . 


SECTION  5 


HYDROLOGY  AND  HYDRAULICS 


5. 1  Evaluation  of  Features. 

a.  Design  Data.  There  are  no  design  data  for  the 
spillway  structures.  According  to  a  report  by  the 
Commonwealth  of  Pennsylvania,  dated  14  July  1915,  the 
spillway  capacity,  calculated  at  130  cfs,  was  considered 
to  be  grossly  inadequate.  It  also  stated,  however,  that 
the  entire  structure  could  be  overtopped  without  failing. 

b.  Experience  Data.  The  probable  flood  of  record  at  the 
site  is  the  flood  of  August  1955.  It  is  reported  that 
Lower  Klondike  Dam,  just  upstream  from  Lake  Lehigh,  was 
overtopped  and  breached  during  this  storm.  No  record  of 
pool  levels  or  spillway  discharges  are  available  for  Lake 
Lehigh  Dam. 

c .  Visual  Observations. 

(1)  General .  The  visual  inspection  of  Lake 
Lehigh  Dam,  described  in  Section  3,  resulted  in  a  number 
of  observations  relevant  to  hydrology  and  hydraulics. 

These  observations  are  evaluated  herein  for  the  various 
features. 


(2)  Embankment .  The  embankment  has  settled  on 
both  sides  of  the  principal  spillway.  This  settlement  has 
reduced  the  capacity  of  the  spillway  and  has  also  rendered 
the  emergency  spillway  useless  since  the  dam  would  be 
overtopped  before  the  emergency  spillway  would  be 
activated . 


(3)  Appurtenant  Structures.  As  mentioned  pre¬ 
viously,  the  emergency  spillway  is  considered 
nonfunctional.  The  outlet  works  facilities  are  also 
nonfunctional . 

(4)  Reservoir  Area.  No  conditions  were 
observed  in  the  reservoir  area  that  are  considered  to 
present  a  hazard  to  the  dam.  A  small  road  bridge  is 
located  at  the  upper  end  of  the  lake;  however,  it  is  not 
expected  to  substantially  attenuate  inflows  to  Lake 
Lehigh. 


(5)  Downstream  Conditions.  No  conditions  that 
would  present  a  hazard  to  the  dam  were  observed 
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downstream.  Several  homes  are  located  in  low-lying  areas 
approximately  one  mile  downstream  from  the  dam.  It  is 
probable  that  substantial  damage  and  possibly  loss  of  life 
could  occur  if  a  failure  of  the  dam  were  to  occur.  This 
condition  indicates  that  a  high  hazard  classification  is 
warranted  for  Lake  Lehigh  Dam. 

(6)  Watershed  Area.  Six  other  dams  are  located 
in  the  Lake  Lehigh  watershed.  Together,  these  structures 
have  a  significant  storage  capacity  and  were  taken  into 
consideration  in  the  hydrologic  and  hydraulic  analysis. 
Failure  of  any  one  of  several  of  these  dams  could  increase 
the  potential  for  an  overtopping  failure  of  Lake  Lehigh 
Dam. 


d .  Overtopping  Potential. 

(1)  Spillway  Design  Flood.  According  to  the 
criteria  established  by  the  Office  of  the  Chief  of 
Engineers  (OCE),  the  Spillway  Design  Flood  (SDF)  for  the 
size  (small)  and  hazard  potential  (high)  of  Lake  Lehigh 
Dam  is  between  one-half  of  the  Probable  Maximum  Flood  (1/2 
PMF)  and  the  PMF.  Since  the  dam  and  reservoir  are  on  the 
low  end  of  the  small  size  category,  the  1/2  PMF  is 
selected  as  the  SDF  for  Lake  Lehigh  Dam.  The  watershed 
was  modeled  with  the  U.S.  Army  Corps  of  Engineers'  HEC-1DB 
computer  program.  A  description  of  this  computer  model  is 
included  in  Appendix  D.  The  assessment  of  the  dam  is 
based  on  existing  conditions;  the  effects  of  future 
development  not  being  considered. 

(2)  Summary  of  Results.  Pertinent  results  are 
tabulated  at  the  end  of  Appendix  D.  The  analysis  reveals 
that  Lake  Lehigh  Dam  can  pass  approximately  two  percent  of 
the  PMF  before  overtopping  of  the  dam  occurs. 

(3)  Spillway  Adequacy.  The  criteria  used  to 
evaluate  the  spillway  adequacy  are  described  in 
Appendix  D.  Since  the  dam  could  not  pass  the  1/2  PMF  and 
was  considered  to  fail  during  storms  as  small  as  5  percent 
of  the  PMF,  a  breach  analysis  was  performed  to  ascertain 
the  impact  of  the  failure  on  the  downstream  area.  The 
conditions  contributing  to  failure  of  the  dam,  as  well  as 
its  failure  mode,  are  included  in  Appendix  D.  It  was 
found  that  failure  of  the  dam  during  5  percent  of  the  PMF 
would  cause  water  levels  at  the  damage  center  to  rise  5.5 
feet  above  the  levels  that  would  exist  if  the  dam  were  not 
to  fail.  This  represents  an  increased  hazard  for  loss  of 
life  and,  accordingly,  the  spillway  capacity  of  Lake 
Lehigh  Dam  is  rated  as  seriously  inadequate. 
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SECTION  6 


STRUCTURAL  STABILITY 


6. 1  Evaluation  of  Structural  Stability, 
a .  Visual  Observations. 

(1)  General .  The  visual  inspection  of  Lake 
Lehigh  Dam,  described  in  Section  3,  resulted  in  a  number 
of  observations  relevant  to  structural  stability.  These 
observations  are  evaluated  herein  for  the  various 
features. 


(2)  Embankment .  The  concentrated  seepage 
located  at  both  ends  of  the  principal  spillway  is  a 
condition  which  can  adversely  affect  the  stability  of  Lake 
Lehigh  Dam.  The  seepage  is  of  particular  concern  because 
of  the  rotted  wooden  planks  at  both  ends  of  the  principal 
spillway  which  tend  to  cause  channels  through  the  dam 
leading  to  a  progressively  worse  condition.  The 
depressions  on  the  crest  of  the  dam  at  the  ends  of  the 
principal  spillway  are  possible  indicators  of  internal 
embankment  erosion  which  could  adversely  affect  the 
embankment  stability. 

The  depressions  observed  on  the  crest  of 
the  dam  are  also  signs  of  embankment  instability. 

Although  the  exact  cause  of  these  depressions  is  unknown, 
it  is  believed  that  they  are  caused  by  migration  of  soil 
particles  near  the  top  of  the  embankment  into  voids  within 
the  embankment.  The  growth  of  trees  and  brush  on  the  dam 
is  undesirable.  Root  systems  can  loosen  embankment 
material  and  eventually  create  paths  along  which  seepage 
and  piping  (internal  erosion)  might  occur.  The  small 
sloughed  area  adjacent  to  the  wooden  flume,  although  not 
considered  serious  at  this  time,  can  develop  into  a 
problem  if  allowed  to  go  unchecked. 

(3)  Appurtenant  Structures.  The  deteriorated 
timbers  of  the  principal  spillway  create  significant 
concern  as  to  the  stability  of  the  structure.  It  is 
estimated  that  the  existing  spillway  would  not  be  able  to 
resist  scouring  caused  by  ice  or  large  overflows  from  the 
reservoir . 


The  condition  of  the  outlet  works  is  also 
questionable.  The  wood  planking  forming  the  structure  was 
not  removed  prior  to  backfilling.  As  the  planks 
deteriorate,  voids  are  created  in  the  dam  through  which 
seepage  and  piping  can  occur. 


b.  Design  and  Construction  Data.  The  available 
design  and  construction  data  are  inadequate  for  use  in 
assessing  the  stability  of  Lake  Lehigh  Dam. 

c.  Operating  Records.  There  are  no  formal  records 
of  operation. 

d.  Post-construction  Changes.  There  is  very  little 
information  concerning  modifications  to  the  dam.  The 
placement  of  an  earthfill  layer  over  the  rockfill 
embankment  may  have  resulted  in  some  of  the  depressions 
observed  on  the  crest  of  the  dam. 

e.  Seismic  Stability.  Because  there  are  concerns 
for  the  dam  and  appurtenant  structures  under  normal 
operating  conditions,  it  cannot  be  assumed  that  they  would 
be  stable  under  seismic  loading  conditions. 
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SECTION  7 


ASSESSMENT,  RECOMMENDATIONS,  AND 
PROPOSED  REMEDIAL  MEASURES 


7 . 1  Dam  Assessment, 
a.  Safety. 

(1)  Based  on  visual  inspection,  available 
records,  and  engineering  calculations.  Lake  Lehigh  Dan  is 
considered  to  be  in  poor  condition.  Subsequent  to  the 
inspection,  the  Owner  has  taken  the  following  measures  in 
order  to  reduce  the  hazards  associated  with  the  dan: 

(a)  Engaged  an  engineer  to  develop  plans 
for  rehabilitation  of  the  structure. 

(b)  Developed  an  emergency  operation  and 

warning  plan. 

(c)  Breached  a  portion  of  the  dam  which 
has  lowered  the  pool  level  approximately  three  feet. 

Based  on  conditions  at  the  time  of  the  inspection,  the  dam 
was  judged  to  be  unsafe,  emergency.  Because  of  the  recent 
actions  taken  by  the  Owner,  the  dam  was  reassessed  as 
unsafe,  nonemergency.  Based  on  conditions  at  the  time  of 
the  inspection,  the  spillway  will  pass  only  two  percent  of 
the  PMF  without  overtopping  the  dam.  It  is  Judged  that 
the  dam  would  fail  during  a  storm  event  substantially  less 
than  its  SDP.  Failure  of  the  dam  would  cause  an  increased 
hazard  for  loss  of  life.  Based  on  criteria  established 
for  these  studies,  the  spillway  capacity  is  rated  as 
seriously  inadequate. 

(2)  The  spillway  timbers  are  badly 
deteriorated .  Seepage  is  extensive  and  is  estimated  at 
500  gpm.  The  seepage  is  concentrated  at  the  ends  of  the 
principal  spillway  and  has  probably  contributed  to 
settlement  of  the  embankment.  As  previously  mentioned, 
the  embankment  shows  several  signs  of  distress. 

(3)  There  are  no  means  of  drawing  down  the 
reservoir  since  the  outlet  works  facilities  are 
nonfunctional . 


(4)  A  summary  of  the  features  and  observed 
deficiencies  is  listed  below: 


Feature 

Embankment 


Principal  Spillway 

Emergency  Spillway 
Outlet  Works 


Observed  Deficiency 

Low  areas  adjacent  to 
principal  spillway; 
sloughed  area  to  left 
of  principal  spillway; 
several  low  areas  on 
crest;  sparse  riprap; 
seepage;  trees  and 
brush . 

Deteriorated  timbers; 
seepage . 

Nonfunctional . 

Nonfunctional . 


b.  Adequacy  of  Information.  The  information 
available  is  such  that  an  assessment  of  the  dam  can  be 
inferred  from  the  combination  of  visual  inspection, 
available  information,  and  calculations  performed  prior  to 
and  as  part  of  this  study. 

c.  Urgency.  The  recommendations  in  Paragraph  7.2 
should  be  implemented  immediately. 

d .  Necessity  for  Further  Investigations. 
Accomplishment  of  the  measures  outlined  in  Paragraph  7.2 
will  require  further  investigations  by  the  Owner. 

7.2  Recommendations  and  Remedial  Measures. 
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a.  The  following  measures  listed  in  approximate 
order  of  priority,  are  recommended  to  be  immediately 
undertaken  by  the  Owner: 

(1)  Continue  to  maintain  the  reservoir  at  its 
present  (lowered)  pool  level.  The  breach  in  the  dam 
should  be  of  sufficient  size  that  it  is  not  possible  to 
impound  any  significant  quantity  of  water  behind  the  dam 
during  a  flood. 

(2)  Continue  developing  plans  to  repair  or 
remove  the  dam  and  its  appurtenant  structures.  If  the 
Owner  chooses  to  repair  the  dam,  he  should  perform 
additional  studies  to  more  accurately  ascertain  the 
spillway  capacity  required  for  Lake  Lehigh  Dam  as  well  as 
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the  nature  and  extent  of  mitigation  measures  required  tc 
make  the  spillway  hydraulically  adequate.  Appropriate 
action  should  be  taken  as  required.  In  addition,  repairs 
to  the  dam  should  address  the  various  deficiencies  noted 
in  this  report.  All  investigations,  studies,  designs,  and 
inspection  of  construction  should  be  performed  by  a 
professional  engineer  experienced  in  the  design  and 
construction  of  dams. 

b.  In  addition,  the  Owner  should  Institute  the 
following  operational  procedures: 

(1)  During  periods  of  unusually  heavy  rains, 
provide  round-the-clock  surveillance  of  the  dam. 

(2)  When  warnings  of  a  major  storm  are  given  by 
the  National  Weather  Service,  the  Owner  should  activate 
his  emergency  operation  and  warning  plan. 

c.  If  the  Owner  chooses  to  repair  the  dam  he  should 
institute  the  following  maintenance  procedures: 

(1)  Institute  an  inspection  program  such  that 
the  dam  is  inspected  on  a  regular  basis.  As  presently 
required  by  the  Commonwealth,  the  inspection  program 
should  include  a  formal  annual  inspection  by  a 
professional  engineer  experienced  in  the  design  and 
construction  of  dams.  Utilitze  the  inspection  results  to 
determine  if  remedial  measures  are  necessary. 

(2)  Institute  a  maintenance  program  and  develop 
a  formal  maintenance  manual  so  that  all  features  of  the 
dam  are  properly  maintained. 
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APPENDIX  D 


HYDROLOGY  AND  HYDRAULICS 


Spillway  Capacity  Rating: 

In  the  recommended  Guidelines  for  Safety  Inspection 
of  Dams,  the  Department  of  the  Army,  Office  of  the  Chief 
of  Engineers  (OCE) ,  established  criteria  for  rating  tha 
capacity  of  spillways.  The  recommended  Spillway  Design 
Flood  (SDF)  for  the  size  (small,  intermediate,  or  large) 
and  hazard  potential  (low,  significant,  or  high)  class¬ 
ification  of  a  dam  is  selected  in  accordance  with  the 
criteria.  The  SDF  for  those  dams  in  the  high  hazard 
category  varies  between  one-half  of  the  Probable  Maximum 
Flood  (PMF)  and  the  PMF.  If  the  dam  and  spillway  are 
not  capable  of  passing  the  SDF  without  overtopping 
failure,  the  spillway  capacity  is  rated  as  inadequate. 

If  the  dam  and  spillway  are  capable  of  passing  one-half 
of  the  PMF  without  overtopping  failure,  or  if  the  dam  is 
not  in  the  high  hazard  category,  the  spillway  capacity 
is  not  rated  as  seriously  inadequate.  A  spillway 
capacity  is  rated  as  seriously  inadequate  if  all  of  the 
following  conditions  exist: 

(a)  There  is  a  high  hazard  to  loss  of  life  from 
large  flows  downstream  of  the  dam. 

(b)  Dam  failure  resulting  from  overtopping  would 
significantly  increase  the  hazard  to  loss  of  life  down¬ 
stream  from  the  dam  from  that  which  would  exist  just 
before  overtopping  failure. 

(c)  The  dam  and  spillway  are  not  capable  of 
passing  one-half  of  the  PMF  without  overtopping 
failure . 

Description  of  Model: 

If  the  Owner  has  not  developed  a  PMF  for  the  dam, 
the  watershed  is  modeled  with  the  HEC-1DB  computer 
program,  which  was  developed  by  the  U.S.  Army  Corps  of 
Engineers.  The  HEC-1D8  computer  program  calculates  a 
PMF  runoff  hydrograph  (and  percentages  thereof)  and 
routes  the  flows  through  both  reservoirs  and  stream 
sections.  In  addition,  it  has  the  capability  to 
simulate  an  overtopping  dam  failure.  By  modifying  the 
rainfall  criteria,  it  is  also  possible  to  model  the  100- 
year  flood  with  the  program. 
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APPENDIX  D 


_ S?£4.Amja/Z& _ River  Basin 

Name  of  Stream:  lbh '/ad  g/'SEiS- _ 

Name  of  Dam:  £Ae&  Paa/ _ 

NDI  ID  No.:  PA-ooi£>l _ 

DEF.  ID  No  .  :  aA-3! _ 

Latitude:  //  3/ “  /4. 7  / _  Longitude:  /Aj  7 3°  Z3  o' _ _ 

Top  of  Dam  Elevation: _ ‘413.  7 _ 

Streambed  Elevation:  I3&4-.Q  ~b.  Height  of  Dam: _ /o_ _ ft 

Reservoir  Storage  at  Top  of  Dam  Elevation:  ie>2 _ acre-ft 

Size  Category:  svIa-l. _ _ 

Hazard  Category:  H/&M  (see  Section  5) 

Spillway  Design  Flood:  ’/z  ~PaA£_  to  ~Pa±£_  -  ~c.se.  7 2.  gtvi /=~ 

U5&B  S£tUT/OfJ  3) _ 


UPSTREAM  DAMS 


Name 

Distance 

from 

Dam 

(miles ) 

Height 

(ft) 

Storage 
at  top  of 

Dam  Elevation 
( acre-ft ) 

Remarks 

costal 

SAKS 

A-5  _ 

/4 _ 

755 

P££/P. 

/JFPSJZ 

xu-oe &i  kb. 

h£> _ 

J4 

_ AL _ 

OEJBIP.  &4-I7S 

LUUJE-e. 

KLO*t 'O/K.S 

/■3 

/& 

2/f 

Pee  10 

JoMnsoM 

P’PtUU 

O.  7 

//z 

323 

pee  /p.  33-30 

DOWNSTREAM  DAMS  -  MoMB 


LAK-S  ^ 

u/atAuu&a 

2.1 

!Z 

6>£>4 

?££  ,'P  £>4-33 

,  Ar 

60CU.PS&0P0 

Z.4 

l-i 

1  1 

J300 

,'P' 

*  U3s.re.BAM  PAMjS  tcour INUS-D^) 


I 


_ p£i-AuJ A  ZB _ River  Basin 

Name  of  Stream:  L£±jj&j±  izivee. _ 

Name  of  Dam:  pa/4 _ 

DETERMINATION  OF  PMF  RAINFALL  &  UNIT  HYDROGRAPH 


Drainage 
Sub-  Area 
area  (square 
miles) 


Cp  Ct  L  Lpa  L'  Tp  Map  Plate 

miles  miles  miles  hours  Area 

(D  (2)  (3)  (4)  (5)  (6)  (7)  (8) 


2-57 

0.4-S 

Z.l 

Z.OB 

0.3/ 

— 

2..7J* 

Z 

3-33 

o.  43 

Z.l 

— — 

— 

z.  40 

3.  55 

z 

0.4Z 

0. 45 

2./ 

1-31 

5.  70 

— 

Z.Z8 

z 

O-  77 

0.45 

2V 

— 

O,  51 

A  53 

• 7 

4-31 

0.45 

Z.l 

/  c  ^  ^ 

3.4-1 

■■  . 

OU  ^ 

mrr  n  tty 

3.  15 

7 

(1)  &  (2):  Snyder  Unit  Hydrograph  coefficients  supplied  by 
Baltimore  District,  Corps  of  Engineers  on  maps  and 
plates  referenced  in  (7)  &  (8) 

The  following  are  measured  from  the  outlet  of  the  subarea: 

(3)  :  Length  of  main  watercourse  extended  to  divide 

(4)  :  Length  of  main  watercourse  to  the  centroid 

The  following  is  measured  from  the  upstream  end  of  the 
reservoir  at  normal  pool: 

(5)  :  Length  of  main  watercourse  extended  to  divide 

(6) :  Tp=Ct  x  (L  x  Lca)  0*3,  except  where  the  centroid  of 
the  subarea  is  located  in  the  reservoir.  Then 

Tp=Cf  x  (L')  °-6 

Initial  flow  is  assumed  at  1.5  cfs/sq.  mile 
Computer  Data:  QRCSN  =  -0.05  (5%  of  peak  flow) 

RTIOR  =2.0 

RAINFALL  DATA: 

PMF  Rainfall  Index=  £/,  1  in.  ,  24  hr.,  200  sq.  mile 

Hydromet .  40  Hydromet.  33 

(Susquehanna  Basin)  (Other  Basins) 

Zone:  N/A  _ / _ 

Geographic  Adjustment 

Factor:  _  1  .0 

Revised  Index 

Rainfall:  _  _  _ g/,  1 _ 

RAINFALL  DISTRIr^  ~0U  (percent) 

Time  Percent 

6  hours  /// 

12  hours  /Z3 

24  hours  733 

48  hours  /4Z 

72  hours  _ 

96  hours 


'ON  (percent) 
Percent 
m 
fZ3 
J33 _ 


D-3 


Ol 


n a  t p  /Zjs/^BO  ir  ifct  <LAJ^£.  L£.H/d>/4  D/*  Af 

BY _ DATE _  _ UNIT  HYP£od>eA^l4  PAT  A 


SHEET  NO 
JOB  NO  _ 


j5 'ob>- 

Cfainaje 

£P 

Ct 

L:# 

Z' 

PMrk- 

Area 

Area 

0 ) 

&) 

&) 

&) 

Cl) 

&) 

A-& 

o.  n 

a.45 

Z.l 

— 

_ 

d.4D 

/.Z/ 

7 

& 

A-7 

Z.d<1 

a.  4s> 

z.l 

<2-6? 

l.Ol 

— 

Z.33 

? 

B 

AS 

o.  3  / 

0.45 

z.l 

— 

* 

0.50 

/3f 

z 

3 

15.10 

*  £&4H77a-hd  aver&je.  /er/lj-fo 


P-4- 


- MAT&ZsM&D 

&£>OHPAB.'( 

— - - A J4,re£.  eou/C&£ 


I  l — - — _ 

0-5> 


YAFe  L£Hi<jrf  &am\ 

'Stc&c.H  of  s yores'! 


Data  for  Dam  at  Outlet  of  Subarea 


Name  of  Dam:  ujatAia&a  paM 


SPILLWAY  DATA: 


TAk^rt  pe.e>M  RMA^e.  ^ 
ZBPo&j'  FO/C- 
iOATTAtO^A  PA* 1  ( rtec>) 


Top  of  Dam  Elevation 
Spillway  Crest  Elevation 
Spillway  Head  Available  (ft) 

Type  Spillway 

"C"  Value  -  Spillway 

Crest  Length  -  Spillway  (ft) 

Spillway  Peak  Discharge  (cfs) 

Auxiliary  Spillway  Crest  Elev. 

Auxiliary  Spill.  Head  Avail,  (ft) 

Type  Auxiliary  Spillway 

"C"  Value  -  Auxiliary  Spill,  (ft) 

Crest  Length  -  Auxil.  Spill,  (ft) 

Auxiliary  Spillway 

Peak  Discharge  (cfs) 
Combined  Spillway  Discharge  (cfs) 


Existing  Design 

Conditions  Conditions 


j4Z/.4> 

tfZO.Q 


_ 64 _  _ 

3.  t  _ 


Spillway  Rating  Curve: 

Q  Auxiliary 

Elevation  Q  Spillway  (cfs)  Spillway  (cfs)  Combined  (cfs) 


! 


OUTLET  WORKS  RATING:  Outlet  1 


Invert  of  Outlet 
Invert  of  Inlet 
Type 

Diameter  (ft)  =  D 
Length  (ft)  =  L 
Area  (sq.  ft)  =  A 
N 

K  Entrance 
K  Exit 

K  Friction=29.1N2L/R4/3 
Sum  of  K 
(1/K)  °*5  =  C 
Maximum  Head  (ft)  =  HM 
Q  =  CA  /  2g( HM ) ( cf  s ) 

Q  Combined  (cfs) 


L___  _ 

vS 

V 

£ 

s 

<81 

£ 

* 

1 

Outlet  2  Outlet  3 


d-l. 


Data  for  Dam  at  Outlet  of 
Name  of  Dam:  lAjCE  U/a T/ 


See  sketch  on  Sheet  D-4) 


STORAGE  DATA :  FCom  PHA&&X-  e.e.po0T  Bee,  &ATAuj£*a  PAM 


Elevation 

/ftp#  4  -ELEVO* 
/‘fZ.O-O  -ELEV1 
rtii.h 
/44a.  a 


Storage _ 

Area  million 

(acres)  gals  acre- ft 


Remarks 


*  ELEVO  =  ELEV1  -  (3Si/Aj) 

**  Planimetered  contour  at  least  10  feet  above  top  of  dam 


Reservoir  Area  at  Normal  Pool  ii 
watershed . 


>ercent  of  subarea 


BREACH  .DATA--  A/a  b&sacb  amalV-h^  je£<ac//&&P 

See  Appendix  B  for  sections  and  existing  profile  of  the  dan. 

Soil  Type  from  Visual  Inspection: _ 

Maximum  Permissible  Velocity  (Plate  28,  EM  1110-2-1601) _ fps 

(from  Q  =  CLH2/2  »  V* A  and  depth  -  (2/3)  x  H)  St  A  =  L'depth 


HMAX  -  (4/9  V2/C2)  = 


ft.  ,  C 


Top  of  Dam  El.=_ 


HMAX  +  Top  of  Dam  El.  =  _  =  FAILEL 

(Above  is  elevation  at  which  failure  would  start) 


Dam  Breach  Data: 

BRWID  - 
Z  - 

ELBM  -  _ 

WSEL  -  _ 

T  FAIL- 


ft  (width  of  bottom  of  breach) 

(side  slopes  of  breach) 

(bottom  of  breach  elevation,  minimum  of 
zero  storage  elevation) 

(normal  pool  elevation) 

mins  -  _ hrs  (time  for  breach  to 

develop) 


Data  for  Dam  at  Outlet  of  Subarea 


Name  of  Dam: 


SPILLWAY  DATA: 


7  out  C>s  BoMC  PAM 

TAjlsaI  Fj£om  PtfAae  X 
e&pceX  pojz  aoucoiBoco 
-  July  /I — 


Top  of  Dam  Elevation 
Spillway  Crest  Elevation 
Spillway  Head  Available  (ft) 

Type  Spillway 

"C"  Value  -  Spillway 

Crest  Length  -  Spillway  (ft) 

Spillway  Peak  Discharge  (cfs) 

Auxiliary  Spillway  Crest  Elev. 

Auxiliary  Spill.  Head  Avail,  (ft) 

Type  Auxiliary  Spillway 

"C"  Value  -  Auxiliary  Spill,  (ft) 

Crest  Length  -  Auxil.  Spill,  (ft) 

Auxiliary  Spillway 

Peak  Discharge  (cfs) 
Combined  Spillway  Discharge  (cfs) 


Existing 

Conditions 

/ft?/.  7 _ 


Design 
Conditions 
Cm, /a) 


/-?■  Z6>  C/mj/pe  L&MdrrP  OP  u/£./Z-) 
/4-q  * 


6>.  2- 

OP£sJ  Chi/ 
M/a 

f3o  {Scrrrr, 

Z3lo 

3ll<1 


UJ/PTH 


Spillway  Rating  Curve: 

Elevation  Q  Spillway  (cfs) 
IM4.&  ___ _ 


*  ASSUMED  ZoaISTAMT  FOP.  JEAtsS 

ABOVE  Z.  S>  FEB7' 

Q  Auxiliary 

Spillway  (cfs)  Combined  (cfs) 


Z±0_ 

/?70 


OUTLET  WORKS  RATING:  Outlet  1 


Invert  of  Outlet 
Invert  of  Inlet 
Type 

Diameter  (ft)  =  D 
Length  (ft)  =  L 
Area  (sq.  ft)  =  A 
N 

K  Entrance 
K  Ex i t 

K  Friction=29.lN2L/Ri,/3 
Sum  of  K 

(1/K)  °*5  =  c 

Maximum  Head  (ft)  =  HM 
Q  =  CA^  2g( HM) ( cf s ) 

Q  Combined  (cfs) 


Outlet  2  Outlet  3 


Data  for  Dam  at  Outlet  of  Subarea  a-L  (See  sketch  on  Sheet  D-4) 
Name  of  Dam:  6qulcsbq£c  PAs4 _ 


STORAGE  DATA: 

F&PM  PHAS.B  X  fZBMC>F-T  Fo/Z. 
<S,CxjU>ZE>o/ec>  CAM] 

Storage 

Elevation 

Area 

(acres) 

million 

sals 

acre-f t 

Remarks 

-ELEVO* 

0 

0 

0 

/S44.o  -ELEV1 

Ze>o  -ai 

355 

-SI 

1 

1 

J3Z5 

56*0/ 

3246 _ 

£343 _ 

*  ELEVO  -  ELEV1  -  OSj/Aj) 

**  Planimetered  contour  at  least  10  feet  above  top  of  dam 

Reservoir  Area  at  Normal  Pool  is  /o  percent  of  subarea 
watershed . 

BREACH  DATA:  MO  AM  A  LYs/s  /Zeaa/&£0 

See  Appendix  S  for  sections  and  existing  profile  of  the  dam. 

Soil  Type  from  Visual  Inspection: _ 

Maximum  Permissible  Velocity  (Plate  28,  EM  1110-2-1601) _ fps 

(from  Q  =  CLH2/2  -  VA  and  depth  =  (2/3)  x  H)  St  A  =  L'depth 

HMAX  -  (4/9  V2/C2)  =  _ ft.,  C  *  _ Top  of  Dam  El.- _ 

HMAX  +  Top  of  Dam  El.  -  _  -  FAILED 

(Above  is  elevation  at  which  failure  would  start) 

Dam  Breach  Data: 

BRWID  »  _ ft  (width  of  bottom  of  breach) 

Z  -  _  (side  slopes  of  breach) 

ELBM  *  _  (bottom  of  breach  elevation,  minimum  of 

zero  storage  elevation) 

WSEL  -  _  (normal  pool  elevation) 

T  FAIL-  _ mins  -  _ hrs  (time  for  breach  to 

develop) 


Data  for  Dam  at  Outlet  of  Subarea  A-d 


Name  of  Dam:  LeYsTAt.  la  kb  oam! 


SPILLWAY  DATA: 


F-ecwi  pMA^ez- 
€£JA=>err  Foe 

CACS.  0A>A  (!<?&,) 


Top  of  Dam  Elevation 
Spillway  Crest  Elevation 
Spillway  Head  Available  (ft) 

Type  Spillway 

"C"  Value  -  Spillway 

Crest  Length  -  Spillway  (ft) 

Spillway  Peak  Discharge  (cfs) 

Auxiliary  Spillway  Crest  Elev. 

Auxiliary  Spill.  Head  Avail,  (ft) 

Type  Auxiliary  Spillway 

"C"  Value  -  Auxiliary  Spill,  (ft) 

Crest  Length  -  Auxil.  Spill,  (ft) 

Auxiliary  Spillway 

Peak  Discharge  (cfs) 
Combined  Spillway  Discharge  (cfs) 


Existing 

Conditions 


Design 

Conditions 


205/4.4 

Z.5 


^/A) 


£>£OAj?r£/Ze4  TBO  OOMCZdfTB 

_  _ 

24.5  _ 

_  _ 


i 

-  ^ 

■? 

r 

Spillway  Rating  Curve:  £L  =  Cttf  1  *  Z-7  A  -  77.7  M /,S 

Q  Auxiliary 

Elevation  Q  Spillway  (cfs)  Spillway  (cfs)  Combined  (cfs) 


OUTLET  WORKS  RATING:  Outlet  1*  Outlet  2 


Invert  of  Outlet 
Invert  of  Inlet 
Type 

Diameter  (ft)  =  D 
Length  (ft)  =  L 
Area  (sq.  ft)  =  A 
N 

K  Entrance 
K  Exit 

K  Frlctlon=29.1N2L/RM/3 
Sum  of  K 

( 1/K )  °-5  =  c 
Maximum  Head  (ft)  =  HM 
Q  =  CA  /  2g(HM) (cfs) 

Q  Combined  (cfs) 


Zo45.  o 
Ze4*>AL 

STB  BL 

?■  $  fJL 
-Zj2JzL— 

.£■1? _ 

O' - 

O.  $ _ 

/<?  — 

.4,5 _ 

-LA _ 

0.-75 
JO.Q  £_ 


*  MOT  /MCLUP&p  W  FOOOP  4ouT//JB>  AMAL  /S/S 


Outlet  3 


D-  /O 


Data  for  Dam  at  Outlet  of  Subarea  A-4-  (See  sketch  on  Sheet  D-4) 


Name  of  Dam:  V^sTAl.  CAP-E  DAM _ 

STORAGE  DATA:  rAl£**1  PHas.  e  £  g&pt>AT 

———————  Pop.  CZ.1s.tAL  LAK&  £>AAj 


Storag 

e 

Area 

million 

Elevation 

(acres) 

aals 

acre-f t 

Zo48.<?  -ELEVO* 

0 

0 

0 

Zo£S._l  -ELEV1 

/33  =A1 

/3o 

-SI 

ZOD8.4 

/sz. 

Z46> 

134 

ZObO-O 

/&>4 

328 

/ 007 

2080-0  *# 

ZS4 

JM4. _ 

3200 _ 

Remarks 


sp/llpjaV  cjz&sT 


LOuJ  TOP  op  paaA 


*  ELEVO  =  ELEV1  -  OS^A^ 

**  Planimetered  contour  at  least  10  feet  above  top  of  dam 

Reservoir  Area  at  Normal  Pool  is  Z7  percent  of  subarea 
watershed. 

BREACH  DATA:  a/<?  eeoActf  AA/At-Vs/s  Esao/PED 

See  Appendix  B  for  sections  and  existing  profile  of  the  dam. 

Soil  Type  from  Visual  Inspection: _ 

Maximum  Permissible  Velocity  (Plate  28,  EM  1110-2-1601) _ fps 

(from  Q  =  CLH^/2  -  \j  • A  and  depth  =  (2/3)  x  H)  &  A  =  L'depth 

HMAX  -  (4/9  V2/C2)  =  _ ft.,  C  =  _ Top  of  Dam  El.- _ 

HMAX  +  Top  of  Dam  El.  -  _  =  FAILED 

(Above  is  elevation  at  which  failure  would  start) 

Dam  Breach  Data: 

BRWID  =*  _ ft  (width  of  bottom  of  breach) 

Z  -  _  (side  slopes  of  breach) 

ELBM  »  _  (bottom  of  breach  elevation,  minimum  of 

zero  storage  elevation) 

WSEL  -  _  (normal  pool  elevation) 

T  FAIL-  _ mins  =  _ hrs  (time  for  breach  to 

develop) 


£>-// 


* 


Data  for  Dam  at  Outlet  of  Subarea  A'S> 


Name  of  Dam:  4/PP£/z  PAM 


7A*^j  PriA^ear 

SPILLWAY  DATA:  Zbf^/zt  po/z  £0tv&z. 

Pu>*/c>uc&  c?asSi  0<T3o) 

Top  of  Dam  Elevation 
Spillway  Crest  Elevation 
Spillway  Head  Available  (ft) 

Type  Spillway 

"C"  Value  -  Spillway 

Crest  Length  -  Spillway  (ft) 

Spillway  Peak  Discharge  (cfs) 

Auxiliary  Spillway  Crest  Elev. 

Auxiliary  Spill.  Head  Avail,  (ft) 

Type  Auxiliary  Spillway 

"C"  Value  -  Auxiliary  Spill,  (ft) 

Crest  Length  -  Auxil.  Spill,  (ft) 

Auxiliary  Spillway 

Peak  Discharge  (cfs) 
Combined  Spillway  Discharge  (cfs) 


Existing  Design 

Conditions  Conditions 

’  ,  &A) 

rtoe>  6>  {m/aj/m  um  ) _ 

rtoz-o  _ 

_ 4--  _  _ 

3&PAP-  C/ZSSTISP 

_ z-l  _ 

/4o.o  _ 


Spillway  Rating  Curve:  Q-  4lH  3  {Z.7)C/4o){H /S) 

Q  Auxiliary 

Elevation  Q  Spillway  (cfs)  Spillway  (cfs)  Combined  (cfs) 


OUTLET  WORKS  RATING:  Outlet  1 


Invert  of  Outlet 
Invert  of  Inlet 
Type 

Diameter  (ft)  =  D 
Length  (ft)  =  L 
Area  (sq.  ft)  =  A 
N 

K  Entrance 
K  Exit 

K  Frlction=29.lN2L/R4/3 
Sum  of  K 
( 1/K)  °-5  =  c 
Maximum  Head  (ft)  =  HM 
Q  =  CA/ 2g(HM)(cfs) 

Q  Combined  (cfs) 


Outlet  2  Outlet  3 


D-tZ 


Data  for  Dam  at  Outlet  of  Subarea  A -3  (See  sketch  on  Sheet  D-4) 


Name  of  Dam:  EU2£j£UE£L  £>A*H 


STORAGE  DATA: 


r>vc«v  rz&M  prfAstz.  2  eep0<T 
Poe  tav&jz  ee.  oasa 


Elevation 


Area 

(acres) 


Storage _ 

million 

gals  acre- ft  Remarks 


-elevo* 

i<?QZ.O  -ELEV1 


/f C&Jl 
/iZa.fi  ** 


0  0 
_ =A1  kk? 


1Z .  . 

&L _  JdJL 


0  3TM  A-r  Tbs 

Uk _ =S1  £T£dM. 

_  P£A6d//'J&  3 

131 _  Top  ££_  pas* 

%J£L _  _ 


*  ELEVO  *  ELEV1  -  OSt/Aj) 

**  Planimetered  contour  at  least  10  feet  above  top  of  dam 

Reservoir  Area  at  Normal  Pool  is  /  percent  of  subarea 
watershed . 

BREACH  DATA:  3 PEACH  AaJAcVS/ss  ^oT  P.a&tJJ&3c> 

See  Appendix  3  for  sections  and  existing  profile  of  the  dam. 

Soil  Type  from  Visual  Inspection: _ 

Maximum  Permissible  Velocity  (Plate  28,  EM  1110-2-1601) _ fps 

(from  Q  =  CLH2/2  =*  V A  and  depth  =  (2/3)  x  H)  5t  A  =  L'depth 

HMAX  *  (4/9  V2/C2)  =  _ ft.,  C  =  _ Top  of  Dam  El.- _ 

HMAX  +  Top  of  Dam  El.  =  _  =  FAILEL 

(Above  is  elevation  at  which  failure  would  start) 

Dam  Breach  Data: 

BRWID  -  _ ft  (width  of  bottom  of  breach) 

Z  -  _  (side  slopes  of  breach) 

ELBM  *  _  (bottom  of  breach  elevation,  minimum  of 

zero  storage  elevation) 

WSEL  =*  _  (normal  pool  elevation) 

T  FAIL*  _ mins  *  _ hrs  (time  for  breach  to 

develop) 


o-!3 


Data  for  Dam  at  Outlet  of  Subarea  A~4> 


Name  of  Dam:  coqj£jZ  lc?JL£  C>AM _ 

SPILLWAY  DATA:  r»A*e.3. :  e&*oKT  ExistinR 

-  conditions 


Design 

Conditions 


Top  of  Dam  Elevation 
Spillway  Crest  Elevation 
Spillway  Head  Available  (ft) 

Type  Spillway 

"C"  Value  -  Spillway 

Crest  Length  -  Spillway  (ft) 

Spillway  Peak  Discharge  (cfs) 

Auxiliary  Spillway  Crest  Elev. 

Auxiliary  Spill.  Head  Avail,  (ft) 

Type  Auxiliary  Spillway 

"C"  Value  -  Auxiliary  Spill,  (ft) 

Crest  Length  -  Auxil.  Spill,  (ft) 

Auxiliary  Spillway 

Peak  Discharge  (cfs) 
Combined  Spillway  Discharge  (cfs) 
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Spillway  Rating  Curve:  =  C2- 1 )  050) // '•  ^ 

Q  Auxiliary 

Elevation  Q  Spillway  (cfs)  Spillway  (cfs)  Combined  (cfs) 


t 


OUTLET  WORKS  RATING: 

Invert  of  Outlet 
Invert  of  Inlet 
Type 

Diane  ter  (ft)  =  D 
Length  ( ft  1  =  L 
Area  (sq.  ft)  =  A 
N 

K  Entrance 
K  Exit 

K  Frictlon=29.1N2L/R4/3 
Sun  of  K 

(1/K)  °-5  =  c 
Maximum  Heal  (ft)  =  HM 
9  =  CA  y 2g(HM) (cfs) 

Q  Combined  (cfs) 

*  nor  /hcz.up3P 


Outlet  l*-  Outlet  2 

1&34-  o  _ 

12251.  _ 

CMP  _ 

5  _ 

_ 44-  _ 

1&1  _ 

Q-OZ4  _ 

0.5  _ 

IO  _ 

1.0  _ 

4  5  _ 

O-b  _ 

/&•(*  _ 

/34-  _ 


zpu  ahaa/s  >s 


Outlet  3 


I 


P-/4 


Data  for  Dam  at  Outlet  of  Subarea  A -6  (See  sketch  on  Sheet  D-4) 
Name  of  Dam;  jolQa/p/ PA  a/) _ 


STORAGE  DATA: 


Elevation 


/=va?v  pMas>&  _zt  g&psej 

KU>k/£>! 


_ Storage _ 

Area  million 

(acres)  sals  acre- ft 


Remarks 


;B3Z.  3  -ELEVO* 
/84S./  =ELEV1 


/ew.b 

rtOQ.0 


13.1&CL** 


0  0 
_ =A1  3/ 

34-  Hz TL 

/$<?  i  m 


0 

^ _ -si 


A  /  /7gavf  c&s&*J 
PZAUJ//-JGS 
Top  op  PArf 

O&O/Or/J  TOP 
Q£_  P>AP\ 


*  ELEVO  *  ELEV1  -  OS^A^ 

**  Planimetered  contour  at  least  10  feet  above  top  of  dam 

Reservoir  Area  at  Normal  Pool  is  Z&  percent  of  subarea 
watershed . 

BREACH  DATA:  SZSACH  As/Ao/3/p  AJOT  /Z&OUJ  //Z&C? 

See  Appendix  3  for  sections  and  existing  profile  of  the  dam. 

Soil  Type  from  Visual  Inspection: _ 

Maximum  Permissible  Velocity  (Plate  28,  EM  1110-2-1601) _ fps 

(from  Q  =  CLH2/2  _  va  and  depth  =  (2/3)  x  H)  Sc  A  =  L'depth 

HMAX  -  (4/9  V2/C2)  =  _ ft.,  C  =  _ Top  of  Dam  El.- _ 

HMAX  +  Top  of  Dam  El.  =  . _  =  FAILEL 

(Above  is  elevation  at  which  failure  would  start) 

Dam  Breach  Data: 

BRWID  *  _ ft  (width  of  bottom  of  breach) 

Z  =*  _  (side  slopes  of  breach) 

ELBM  =  _  (bottom  of  breach  elevation,  minimum  of 

zero  storage  elevation) 

WSEL  *  _  (normal  pool  elevation) 

T  FAIL*  _ mins  =  _ hrs  (time  for  breach  to 

develop) 


D-  IS 


Data  for  Dam  at  Outlet  of  Subarea  A~1 
Name  of  Dam :  pb/VP  £>aM _ 


SPILLWAY  DATA: 


Top  of  Dam  Elevation 
Spillway  Crest  Elevation 
Spillway  Head  Available  (ft) 

Type  Spillway 

"C"  Value  -  Spillway 

Crest  Length  -  Spillway  (ft) 

Spillway  Peak  Discharge  (cfs) 

Auxiliary  Spillway  Crest  Elev. 

Auxiliary  Spill.  Head  Avail,  (ft) 

Type  Auxiliary  Spillway 

"C"  Value  -  Auxiliary  Spill,  (ft) 

Crest  Length  -  Auxil.  Spill,  (ft) 

Auxiliary  Spillway 

Peak  Discharge  (cfs) 
Combined  Spillway  Discharge  (cfs) 


Existing 

Conditions 
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Design 
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Spillway  Rating  Curve:  £2  =  ■*  3.tC7o)p'' 

Q  Auxiliary 

Elevation  Q  Spillway  (cfs)  Spillway  (cfs)  Combined  (cfs) 


OUTLET  WORKS  RATING:  Outlet  1 


Invert  of  Outlet 
Invert  of  Inlet 
Type 

Diameter  (ft)  =  D 
Length  (ft)  =  L 
Area  (sq.  ft)  =  A 
N 

K  Entrance 
K  Exit 

K  Friction=29.lN2L/R4/3 
Sum  of  K 

( 1/K )  °-5  =  c 
Maximum  Head  (ft)  =  HM 
Q  =  CA  /  2g(HM) (cfs) 

Q  Combined  (cfs) 


Outlet  2  Outlet  3 


£7-/6 


Data  for  Dam  at  Outlet  of  Subarea 


ee  sketch  on  Sheet  D-4) 


Name  of  Dam:  JoMaJsoaJ  Pd?*J£?  PA* 


STORAGE  DATA: 


*  ELEVO  =  ELEV1  -  (33,/A,) 

**  Planimetered  contour  at  least  10  feet  above  top  of  dam 


Reservoir  Area  at  Normal  Pool  i: 
watershed . 


of  subarea 


B  REACT.  ,PA.TA:  A/OT  (Z&QUI/ZBO 

See  Appendix  B  for  sections  and  existing  profile  of  the  dam. 

Soil  Type  from  Visual  Inspection-._ _ 

Maximum  Permissible  Velocity  (Plate  28,  EM  1110-2-1601) _ fps 

(from  Q  =  CLFh/2  =  v*A  and  depth  =  (2/3)  x  H)  &  A  =  L'depth 


HMAX  =  (4/9  V2/C2)  = 


f  t .  ,  C  = 


Jlop  of  Dam  El.=_ 


HMAX  +  Top  of  Dam  El.  =  _  =  FAILEL 

(Above  is  elevation  at  which  failure  would  start) 


Dam  Breach  Data: 

BRWID  =  ' 

Z  =* 

ELBM  *  _ 

WSEL  =•  _ 

T  FAIL* 


_ft  (width  of  bottom  of  breach) 

(side  slopes  of  breach) 

(bottom  of  breach  elevation,  minimum  of 
zero  storage  elevation) 

(normal  pool  elevation) 

_mins  =  _ hrs  (time  for  breach  to 

develop) 


0-17 


Data  for  Dam  at  Outlet  of  Subarea 


Name  of  Dam;  lajcz  l£ /-)/&/ 


SPILLWAY  DATA: 


Top  of  Dam  Elevation 
Spillway  Crest  Elevation 
Spillway  Head  Available  (ft) 

Type  Spillway 

"C"  Value  -  Spillway 

Crest  Length  -  Spillway  (ft) 

Spillway  Peak  Discharge  (cfs) 

Auxiliary  Spillway  Crest  Elev. 

Auxiliary  Spill.  Head  Avail,  (ft) 

Type  Auxiliary  Spillway 

"C"  Value  -  Auxiliary  Spill,  (ft) 

Crest  Length  -  Auxil.  Spill,  (ft) 

Auxiliary  Spillway 

Peak  Discharge  (cfs) 
Combined  Spillway  Discharge  (cfs) 


Existing 

Conditions 


Design 

Conditions 


Wa) 


Spillway  Rating  Curve; 
Elevation  Q  Spillwav 


Q»  CcH''5  -  3,/(38)ri,S> 

Q  Auxiliary 

( cfs )  Spillway  (cfs)  Combined  (cfs) 


OUTLET  WORKS  RATING:  Outlet  1 


Invert  of  Outlet 
Invert  of  Inlet 
Type 

Diameter  (ft)  =  D 
Length  (ft)  =  L 
Area  (sq.  ft)  =  A 
N 

K  Entrance 
K  Exit 

K  Friction=29.lN2L/f^/3 
Sum  of  K 

( 1/K )  °-5  =  c 
Maximum  Head  (ft)  =  HM 
Q  =  CA  /  2g(HM)(cfs) 

Q  Combined  (cfs) 


Outlet  2  Outlet  3 


Data  for  Dam  at  Outlet  of  Subarea  A -8  (See  sketch  on  Sheet  D-4) 
Name  of  Dam:  LAK&  PAM _ _ 


STORAGE  DATA: 


Elevation 

!8b4.Q  -ELEVO* 
1873.0  -ELEV1 


Storage _ 

Area  million 

(acres)  gals  acre- ft 


Remarks 


:3Z  =S  1  sp/tuvA/  (Ze&s-r 
JA3 _  Top  OF  TAM 


*  ELEVO  -  ELEV1  -  OSj/Aj) 

**  Planimetered  contour  at  least  10  feet  above  top  of  dam 

Reservoir  Area  at  Normal  Pool  is  Zo  percent  of  subarea 
watershed . 


See  Appendix  B  for  sections  and  existing  profile  of  the  dam. 


Soil  Type  from  Visual  Inspection: 


CLX/  4  S8ND 


Maximum  Permissible  Velocity  (Plate  28,  EM  1110-2-1601)  3.3  fps 

(from  Q  =  CLH2/2  =  V A  and  depth  =  (2/3)  x  H)  &  A  *  L'depth 


HT1AX  -  (4/9  V2/C2) 


7,  g  ft.,  C  =  s 3J_  Top  of  Dam  El.-  1815.1 


HMAX  +  Top  of  Dam  El.  =  /8  74.Z. _  *  FAILEL 

(Above  is  elevation  at  which  failure  would  start) 

Dam  Breach  Data: 


BRWID  -  _ fop _ ft  (width  of  bottom  of  breach) 

Z  -  _ o.  g _  (side  slopes  of  breach) 

ELBM  *  !S>Zd.  FT~  (bottom  of  breach  elevation,  minimum  of 

zero  storage  elevation) 

WSEL  *  _ (normal  pool  elevation) 

T  FAIL-  _ _ fed _ mins  =  f.Q  hrs  (time  for  breach  to 

develop) 


D-  /? 


MjpgoiqC/C  ANP  'iypgAU/.HL  AQAdS/S 
tdoneral  Procedure  • 

/  ftydroyrapAo  were  de  Ve/oped  ft?  s'  //o  la  he  pl&ddcoyt) 
and  Poo  ids  haro  la  he  Olaftrs/cds. 

£.  These  -/too  hydray  raphs  taere  d/cn  compned  and 
rouded  dotunsdrcam  d/rooy /  Snay  pane/-  ft  /d/oayh 
d/vs  dees  n od  neprese/rd  i/e  acdacrl  plys/ca  / 
land/  d/one  ftd  teas  done  do  simp/lfty  /he 
roui/ryy  Com fto/a  ftdn  s .  'T/a/  ls/  cud  ft  /aui  occurs 
d/  /coo  lo  CO //'ons  ft  ore  droo/ds/oro  let  he  arc/ 
one.  la  cad/ ft)  ftoro  laic  oJodaujaya  decs  yoad ). 

The  //fbrrnadlon  rcytO/rcd  ft  perftrm)  esacr)  on 
analysis  would  he  ra/hcr  dcdai/cd  and  coon  id 
mo  si  /)  JccJy  resold  /n  on/y  a  sma/j  tnerease 
/a  accuracy.  The,  resaid'hy  hydroy  raph  teas  das  a 
com  Am  cd  told/)  d/)c  ran  oft  ft  /y  draft  rap/  ft>r  /he 
Pnay  Pond  area. 

3.  T/c  /ft dray  rap  h  sieve/ opmend  and  rood/my  procedure 
d/cn  shift  ded  do  dry s  da  f  la  he  and  pray  reseed 
do  c^n  Zhrouy  h  lower  hdondv/e,  Pend-  7he 
rcso jd/ny  oudftftcu  d)ydnoyrap/  -from  lower 
K/ondt'hc  coos  d/on  ham  1/ red  uJrft/)  rcso /ft my 
hydroy  rayo  h  lid  ft/s  CZmy  Pend  area  //  slep  Z  a  dove. 

4-  The  hoafttny  ft/cn  cend/rtued  ft/roay  /  Jo/nsc-r) 

Pond  and  la  Ac  lc//yh. 

d.  Punny  d/c  drench  nearly  sis  for  iahe  le//y / 

Pam  dhc  Oo  If /a  cos  Zaire  roa/ed  do  tons  ft  earn 
dhraay/  /wo  chonne l  sec  ft  on  s .  The  second 
Cross  -  sceden  /s  loco-led  oft  /Is  da  may  e  CL-nd cr- 
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APPENDIX  P 
GEOLOGY 


Lake  Lehigh  Dam  is  located  in  Wayne  County  within  the 
Appalachian  Plateau  Physiographic  Frovince.  The  most 
pronounced  topographic  feature  in  the  area  is  Camelback 
Mountain,  which  is  part  of  the  Pocono  Plateau  Escarpment.  This 
escarpment  has  a  well-defined  southwestward  trend  from 
Camelback  Mountain,  but  is  irregular  between  Camelback 
Mountain  and  Mt .  Pocono,  which  lies  to  the  north.  Streams 
east  of  the  escarpment  drain  directly  to  the  Delaware  River, 
while  those  to  the  west  drain  to  the  Lehigh  River. 

The  Poconc  Plateau  Section  lies  to  the  west  of  the 
escarpment.  This  area  is  relatively  flat,  with  local  relief 
seldom  exceeding  100  feet.  The  topography  has  been  greatly 
Influenced  by  continental  glaciation.  Many  features  were 
created  by  deposition  of  glacial  materials.  The  entire 
plateau  lacks  well-developed  drainage. 

East  of  the  escarpment  is  the  Glaciated  Low  Plateaus 
Section  of  the  province.  This  area  is  characterized  by  pre- 
glacial  erosional  topography  with  locally  thick  glacial 
deposits.  Local  relief  is  generally  100  to  300  feet. 

Bedrock  units  of  the  sections  described  above  are  the 
lithified  sediments  of  offshore  marine,  marginal  marine, 
deltaic  and  fluvial  environments  associated  with  the  Devonian 
Period.  These  units  include  siltstones  of  the  Mahantango 
Formation,  siltstones  and  shales  of  the  Trimmers  Rock 
Formation,  and  seven  mapped  members  of  the  Catskiil  Formation. 
These  members  include  sandstones,  siltstones,  and  shales  of 
the  Towamensing  Member;  sandstone,  siltstone  and  shales  of  the 
Walcksville  Member;  sandstones,  siltstones,  and  shale  of  the 
Beaverdam  Run  Member;  sandstone  and  shale  of  the  Long  Run 
Member;  sandstones  and  conglomerates  in  the  Packerton  Member; 
sandstone  and  some  conglomerates  in  the  Poplar  Gap  Member;  and 
sandstones  and  conglomerates  in  the  Duncanaor.  Member. 

Lake  Lehigh  Dam  is  underlain  by  the  Dun can non  Member  of 
the  Catskiil  Formation.  The  Duncannon  Member  is  predominantly 
a  conglomerate  and  sandstone  unit  with  some  red  siltstone  and 
shale.  Conglomerates  present  are  generally  thick-bedded  with 
subangular  to  well-rounded  quartz  pebbles  in  a  coarse-grained 
sandstone  matrix.  They  are  very  well-indurate  1  and  have  low 
porosity  due  to  silica  cementation.  The  sandstones  are 
predominantly  fine-to  medium-grained,  thin-  “o  thick-bedded  an. 
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well-indurated  with  a  clay  ’d  silica  cement.  Red  sandstones 
near  the  top  of  the  un?  &:■;  into  red  siltstone  and  shale, 
marking  the  content  with  th  C’pechty  Kopf  Formation.  The 
Duncannon  Member  maintains  ’  t  y  steep  cut  slopes  and  i3 
reported  to  be  an  excellent  ioundation  for  heavy  structures. 

Bedrock  is  almost  entirely  overlain  by  glacial  till  of 
Late  Wisconsin  Age.  This  till  is  basically  an  unsorted 
mixture  of  clay,  silt,  sand,  and  gravel.  It  is  moderately 
cohesive  and  is  generally  derived  locally  from  the  sandstones 
of  the  Catskill  Formation.  Thickness  of  the  till  varies  from 
3  to  100  feet,  with  an  average  thickness  of  45  feet. 

Available  information  indicates  that  the  dam  is  probably 
founded  on  this  till. 
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